Genetic and epigenetic instability of amplification-prone sequences of a novel B chromosome induced by tissue culture in Plantago lagopus L.
Gene amplification is prevalent in many eukaryotes and has been found linked to various phenomena such as ontogenesis, carcinogenesis, in vitro culturing, neoplasia and drug resistance. Earlier, we reported a novel B chromosome in Plantago lagopus L., which was found to have arisen as a result of massive amplification of 5S rDNA. In addition, the chromosome is also composed of 45S rDNA and transposable elements. While the importance of gene amplification cannot be underestimated, its mechanism of origin is still unclear. Therefore, the aim of the present study was to determine whether amplification can be reactivated in the novel B chromosome. For this purpose, in vitro culture was used as stress. Three modes of tissue culture, i.e., direct, indirect and somatic embryogenesis were used for raising in vitro cultures. The variations due to genetic and epigenetic mechanisms were assessed in regenerants using molecular techniques, namely, PCR-RFLP, SSAP and MSAP. The retrotransposon-based molecular markers were applied to detect the polymorphism within transposable elements of in vitro regenerated and mother plants. We detected the variations that may be due to genetic changes either because of element recombination or activation of transposable elements which can lead to increase in the copy number. MSAP analysis revealed the differences in the DNA methylation pattern of the regenerants derived from novel chromosome bearing mother plants. Some regenerated plants were associated with increase and decrease in DNA methylation of both internal and external cytosine of the CCGG sequence.